INTRODUCTION
The Space Solar Power (SSP) concept represents an attempt to provide environmentally benign, terrestrial electric power with positive economic rate-of-return. In order to satisfy these goals, the solar power generation system must 1) provide very high power levels to the beam power source to maximize delivered power to Earth, 2) be very lightweight to control launch costs, and 3) be extremely long-lived to minimize maintenance and upkeep requirements. One representative SSP configuration has a power generation requirement of 1.6 Gigawatts (GW), a power system specific power goal of 1000 W/kg, and system lifetimes of 20 years [1] . This representative configuration would be located in medium Earth orbit (approximately 12000 km), although options in geosynchronous Earth orbit are also being considered.
The representative system would deliver 400 MW to the Earth receiving station.
Power system options for SSP include photovoltaic (PV) arrays and Solar Dynamic (SD) power systems.
A wide range of PV cell technologies are being considered including thin-film blankets and multi-junction crystalline cells. SD heat engine technology options include Brayton, Stirling, and Rankine. This study assumes the use of closed Brayton cycle (CBC) conversion based on its potential for high power and its relative technical maturity. 
SOLAR DYNAMIC OPERATING PRINCIPLES
Solar Dynamic power systems concentrate sunlight into a receiver where the energy is transferred to a heat engine for conversion to electrical power. Brayton heat engines utilize a turbine, compressor, and rotary alternator to produce power using an inert gas working fluid. A schematic diagram of the CBC system is shown in Figure  1 . A total of 160, 10 MW SD modules would be needed to satisfy the 1.6 GW SSP power requirement. The resulting SSP satellite could have 40 modules along the length and 4 modules across the width in a staggered configuration.
This configuration is similar to the "Power Tower" approach being considered for PV power generation.
The 14.1 tonne SD modules would connect to a main power distribution backbone that would feed the beam supply antenna.
The overall SSP power generation system would have an areal footprint of 9.5 km by 0.65 km and a total system mass of 2256 tonnes. Figure  3 , was completed at the NASA Glenn Research Center. The test included an off-axis solar concentrator, heat receiver with thermal energy storage (TES), recuperated-Brayton cycle heat engine, and waste heat radiator in a thermal vacuum environment. The TES, a LiF-CaF2 phase change material contained in canisters surrounding the gas flow tubes, was used to heat the working fluid during the eclipse to allow continuous power production through the orbit, eliminating the need for secondary batteries.
The Brayton engine was assembled using the mini-BRU hardware fabricated in the 1970's. Figure 3 . SD Ground Test Demonstration at NASA Glenn Research Center A flight version of the 2 kW system, which utilized a similar receiver and Brayton cycle engine to the ground test system and a Russian designed concentrator and radiator, was planned for 1998 but was cancelled due to Shuttle manifest changes.
A significant portion of the flight receiver, engine, and controls were completed prior to the project's cancellation and some of the flight development hardware was integrated with the GTD testbed for performance characterization.
COMPONENT TECHNOLOGY ADVANCEMENT
The system ground testing demonstrated the efficiency potential of SD power, but not the mass potential needed for SSP.
The system was comprised of component technologies from earlier programs, not optimized for mass. Advanced component development is necessary to achieve a mass competitive space power system for SSP. This near term concentrator will also improve the end-of-life (EOL) reflectance from 85% to 92% with the use of silver coatings.
A heat pipe receiver (without TES) would reduce the specific mass of the SD heat receiver by more than 10X from 1.5 kg/kWt for conventional gas tube receivers to about 0.1 kg/kW_. Heat pipe receivers also allow higher cavity flux levels, and greater flux variation easing the pointing and surface accuracy requirements of the concentrator. The higher temperature, refractory Brayton would permit an increase in the turbine inlet temperature resulting in nearly 70% savings in radiator area. A composite radiator, using carbon-carbon (C-C) structural materials, reduces the areal density of the SD heat rejection system by a factor of two from 12 kg/m 2 for conventional aluminum panels to only 6 kg/m 2. 
